Definition of cytochrome c binding domains by chemical modification. II. Identification and properties of singly substituted carboxydinitrophenyl cytochromes c at lysines 8, 13, 22, 27, 39, 60, 72, 87, and 99.
Sensitive thin layer peptide mapping is employed to establish the identity and the homogeneity of eight singly substituted 4-carboxy-2,6-dinitrophenyl derivatives of horse cytochrome c. Seven of the components, all of greater than 95% homogeneity, are modified at lysyl residues 13, 72, 87, 8, 27, 39, and 60. The eighth component is a mixture of derivatives at lysines 22 and 99. The positions of the modified residues were confirmed by the amino acid analysis and Edman sequential degradation of the CDNP-peptides. Physiochemical properties characteristic of cytochrome c are unchanged in the chemically modified products examined. These properties, that include the proton NMR spectrum, are sensitive probes of the polypeptide organization surrounding the heme prosthetic group. The lack of any discernable changes indicates that modification of the epsilon-amino groups on the surface of cytochrome c does not perturb the overall structure of the protein. The widespread distribution of the modifications on the surface of the molecule, together with the homogeneity and native conformation of the CDNP-derivatives make them well suited for assessing the effects of changes in the charge topography on the electron transfer activity of cytochrome c.